INTRODUCTION
In recent years, there has been an upsurge in the application of low-level laser therapy (LLLT) across several neurologic, dental, ophthalmic, dermatologic disorders, and injuries [1, 2] . Furthermore, LLLT has been shown to be an efficacious adjunct therapy for numerous cosmetic procedures, including lipoplasty.
Transmission electron microscopic images have demonstrated the formation of transitory pores in adipocyte cell membranes followed by the collapse of adipose cells subsequent to laser irradiation of 635 nm [3] . As such, LLLT at 635 nm has biochemical activity on adipocytes; indeed, LLLT stimulates the mitochondria in adipocytes to increase adenosine triphosphate (ATP) synthesis with subsequent up regulation of cyclic adenosine monophosphate (cAMP).
The increase of cAMP stimulates cytoplasmic lipase which converts triglycerides into fatty acids and glycerol, which can pass through pores formed in the cell membrane [4] . On the other hand, vibration therapy is considered a new and effective strategy to prevent muscular atrophy and osteoporosis [5] . Vibration applied on skeletal muscles activates spindle receptors and so enlarges the drive to alpha-motoneurons via the monosynaptic reflex [6] . Furthermore, some general health-related beneficial effects of exercise on skeletal muscles such as improvement of endothelial function [7] and an increased enzyme capacity of energy metabolism have been described [8] . In particular, there are two specific effects of contracting skeletal muscle cells in their ability to transport glucose into these cells. First, a regularly performed training increases the content of glucose transporter protein GLUT-4 within the cells [9] . Second, a single bout of muscle contractions leads to a translocation of GLUT-4 to the sarcolemma membrane, which acutely enhances glucose transport capacity [10, 11] 
MATERIALS AND METHODS

Patient Population
The study enrolled men and women (N = 33) aged 18-64 years with localized adiposity or fibrous cellulite. The patients were divided on the basis of the areas treated: abdomen and flank, buttocks, and thighs. Table 1 summarizes the characteristics of the patients. Before assessment and treatment, all patients received explanations about the procedure, after which they read and signed an informed consent form.
All procedures followed were in accordance with the ethical standards of the responsible 
Study Evaluation
Each treatment was performed according to a default protocol. All the patients had a screening visit that included a physical examination and blood tests. patients completed a self-assessment test after the entire protocol about muscular tone and volume and were subjected to an objective test on muscular tone and volume after the entire protocol. Adverse events were recorded throughout the study.
Study Design
The treatment protocols were slightly different depending on the adiposity to be treated. In detail, for localized adiposity it consisted of one session per week for a total period of 6 weeks. Alternatively, for patients with fibrous cellulite, the protocol consisted of two sessions per week for a total of 4 weeks. At the beginning and at the end of the treatment programs, each subject's height and weight were recorded, and perimetric measures and photos of the area treated were taken. The hematic level has been verified with specific reference to the VLDL (fraction of cholesterol in which metabolization products of triglycerides contained in adipocytes pass), triglycerides, glutamate oxalate transaminase (GOT), and glutamate pyruvate transaminase (GPT) 24 h before the beginning of the first session, and at the end of the treatment.
Depending on the adiposity to be treated, patients were enrolled in two different protocols.
Localized Adiposity
Oscillating platform 6 Hz for 3 min, LLLT The total time never exceeded 28 min in order to guarantee the highest comfort to the patients and to avoid an excessive body stress.
Instrumental Evaluation
Ultrasound surveys have been carried out before and after the treatment with the intent of evaluating the reduction of the hypodermic layer and the integrity of the surrounding structures.
Histological Analysis
A woman aged 45 needed to have surgical abdomino-plastic. After giving her informed 
RESULTS
Characteristics of the patients and measurement data are summarized in Table 1 .
Thirty-three patients were enrolled and all completed the study. Areas treated included the abdomen and/or flanks (18 patients), the thighs (12 patients), and the buttocks (3 patients). All patients were able to resume normal activities upon completion of the session. The median fat thickness reduction at the end of the treatment was 6.83 cm for the abdomen and flanks, 3.42 cm for the thighs, and 6.16 cm for the buttocks. Final reduction of fat thickness was significant when compared to the measurement prior to the treatment (Z = -5.014, P\0.0001). The greatest reductions were observed in the abdomen and in the flanks, while the thighs showed the lowest reduction. There was no statistical difference in fat thickness reduction between men and women. Interestingly, patient weight remained constant over the treatment period in all patients, strongly suggesting that the fat thickness reduction was due to the treatment. Improvements in body contour were visibly appreciable in all patients at the end of the treatment, as supported by the data from the subjective evaluations, which showed always a clear satisfaction in all the patients treated (see Table 2 ). This was confirmed also by the objective test performed after entire protocol about muscular tone and volume (see Table 3 ). demonstrated no alterations in the hepatic functions. These data are summarized in Table 4 . Finally, no severe adverse events were reported during and after the completion of the procedures; in particular no paresthesias, haematomas, ecchymoses, or oedema were noted or reported.
To further characterize the nature of the injury to the subcutaneous layer of treated skin, histopathological analysis of an area of the abdomen of a patient treated with LLLT and vibration therapy was performed and compared to another untreated area of the abdomen of the same patient. The histological analysis showed a clear reduction of fat thickness. Connective tissue, blood vessels and nerves had no To note, no signs of tissue repair were visible, such signs of a response to an injury would be tissue-necrosis, extravasation of erythrocytes, the infiltration of neutrophils lymphocytes and macrophages and the subsequent scarformation. Logically, in the untreated skin specimen, all tissue components remained intact. In Fig. 3 the histological pattern of treated and untreated skins is depicted.
DISCUSSION
In recent years the mechanism of action of LLLT has been established. Neira et al. [3] examined the effect of LLLT at 635 nm with 10 mW intensity on human adipose tissue taken from lipectomy samples. Tissue samples were irradiated for 6 min and compared with nonirradiated samples. Utilizing scanning and transmission electron microscopy (SEM and TEM) more than 180 images were collected, and revealed that 99% of the cellular content including fat was released from the adipocyte, a phenomenon not observed within the control samples. Further, TEM images of the adipose tissue were taken at 60,0009 and revealed the formation of transitory pore and complete deflation of adipocytes [3] . Over this effect, LLLT at 635 nm has biochemical activity on adipocytes. The biochemical effects of low-level laser energy laser on adipose tissue appears to be mediated through an effect on cytochrome C oxidase, a large mitochondrial membrane enzyme that facilitates the transfer of electrons from cytochrome C to oxygen. In detail, LLLT stimulates the mitochondria in adipocytes to increase adenosine triphosphate (ATP) synthesis with subsequent up regulation of cAMP. The increase of cAMP stimulates cytoplasmic lipase, Table 4 continued which converts triglycerides into fatty acids and glycerol that can pass through pores formed in the cell membrane [4] . Following the application of low laser energy, fatty acids, glycerol, and triglycerides pass across the membrane through these transitory pores and into extracellular space resulting in complete adipocytes deflation. Training using vibration platforms is a method of neuromuscular activation utilized for the development of strength and power.
These vibrations transmit themselves through the body, causing a notable stimulation of sensorial receptors, principally the neuromuscular spindles. Recent studies have demonstrated that brief exposures to this type of treatment causes an acute increase in the muscular capacity of the subject, in both the upper [12] and lower [13] extremities. It has also been observed to produce an increase in the consumption of oxygen (O 2 ), of cardiac frequency (FC) and of the subjective perception of strength (RPE), similar to that produced with moderate resistance training [14] .
In this study, we have tested the efficacy of a combination treatment with LLLT and vibration therapy for the treatment of localized adiposity and fibrous cellulite. Indeed, we have been able Furthermore, the vibration therapy has also a strengthening effect on the skin. induced by laser lipolysis. The oscillating vibration technology is not able to directly induce lipolysis, but provokes exclusively the basic processes involved in the pathogenetic mechanism of localized adiposity and cellulite [5] . Furthermore, it is able to stimulate the enzymatic processes involved in energy metabolism and to stimulate endothelial function and muscle due to stimulation of alpha motor neurons, resulting in an increase of muscle activity [6] and stimulation of O 2 consumption, and of the basal metabolic rate [14] . Thus, in patients subjected to the combined therapy, such are those involved in this study, it was not essential to do physical exercise or follow a low-calorie/low-fat diet, in order to ensure the effectiveness and safety of the treatment.
Finally, blood tests have demonstrated the safety of the treatment. Indeed, all patients showed a slight decrease in VLDL and triglycerides. It is reasonable to hypothesize that the combination of LLLT with vibration therapy is able to induce an increase of the basal metabolism, which in turn could promote the consumption of the lipids mobilized from the fat tissue. Finally, we have never detected an increase in GOT and GPT levels, thus excluding any deleterious effect on the hepatic metabolism.
The relevant limitations of this study include: (1) metabolic data presented are sufficient to exclude toxic effects of the treatment, but are not enough to perfectly determine the biochemical events involved in the increase of the basal metabolism, that could be responsible, at least in part, for the effects on cellulite reduction; and (2) only one biopsy has been analyzed to investigate at the morphological effects of the treatment. This causes a limitation in the interpretation of the results.
In conclusion, the combination between LLLT and vibration therapy is an effective treatment for resolution of localized adiposity and fibrous cellulite. Moreover, the action of Vibro Light apparatus is safe, effective, and well tolerated as a procedure for body contouring. In particular, the study suggests that the combination treatment between LLLT and vibration therapy, using Vibro Light, could be an 
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